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(54) Title: POCKET INTERFACE UNIT (PIU) FOR A SMART DISKETTE 
(57) Abstract 

A pocket interface unit for a smart 
diskette. The smart diskette bas a hous- 
ing of the shape and size of a starulaid 
diskette, electrical contacts and/or a mag- 
netic transducer, an activation switch, 
and further has an interface, a processor 
and memory disposed in die housing and 
opciatively coupled to die electrical con- 
tacts/magnetic transducer. The mterface 
unit includes a frame adapted to remov- 
ably attach to the smart diskette housing, 
electrical contacts and/or magnetic trans- 
ducer for engaging corresponding electri- 
cal contacts and/or magnetic transducer 
on die smart diskette, a switch opemting 
mechanism for operathig an activation 
switch on the smart diskette when die 
smart diskette is attached to the frame, a 
display operatively coupled to the electri- 
cal contacts and/or magnetic uransducer, 
for displaying text and/or graphical data 
under control of the smart diskette, and 
a plurality of user actuatable keys, oper- 
atively coupled to the electrical contacts 
and/or magnetic transducer, for facilitat- 
ing user input of data under the control 
of die smart diskette. The pocket inter- 
face unit thereby provides a user inter- 
face widi the sman diskette. 
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Pocket Interface Unit (PIU) for a smart diskette 
BACKGROUND OF THE INVENTION 

1. Field of The Invention 

The present invention relates generally to the field of 
computer user interfaces, and in particular to a pocket user 
interface (PIU) device which is adapted to accommodate and/or 
interface with a smart diskette. 

2 • Background Information 

A smart diskette is a device having the external shape 
of, for example, a standard 3M" diskette, and which contains 
therein, instead of and/or in addition to a magnetic medium, 
interface and processing circuitry for providing particular 
functionality to the device. 

The smart diskette circuitry includes an interface for 
transferring data between other components on the device and 
a magnetic head of a standard disk drive. In various forms, 
the smart "diskette device also includes a microprocessor for 
controlling the device and performing various tasks, such as 
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data encryption, and memory/ in the form of RAM (random 
access memory) , ROM (read only memory) , EEPROM 
(electronically erasable/programmable read only memory) , 
and/or Flash memory devices, for storing programs and data. 

U.S. Patent No. 5,159,182, and copending application 
S.N. 08/420,796 (Atty Docket No, LWBR 0006C1) , disclose a 
smart -diskette insertable element with magnetic interface, 
processor, power supply and optional display and keypad to be 
inserted into a standard 3M" floppy disk drive, for example, 
of a host computer, i.e., electronic data processing (EDP) 
equipment, such as a desk- top personal computer (PC) or 
notebook computer. 

An exemplary embodiment of the smart-diskette insertable 
element disclosed in the above-mentioned patent and 
application, has a processor with a built-in memory and an 
interface designed in such a way that it is possible to 
exchange data between the element's processor and the EDP 
equipment's disk drive read/write head. A driver converts 
signals coming from the element's processor into the required 
magnetic form at the interface, and converts signals coming 
from the external EDP equipment through the interface into 
the required form for the processor. 

A significant advantage of this smart diskette 
insertable element is that, by virtue of its insertability 
into a standard disk drive and interf aceability therewith, it 
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is possible to carry-out operations with the element's 
processor, such as encryption and decryption of data or 
verification of user identity, without requiring a special 
interface or plug-in board which might be suitable only for a 
particular computer system. 

Another advantageous feature of the smart diskette 
insertable element is its ability to store additional data 
and/or programs in on-board memory connected with the 
element's processor. This considerably increases the 
potential areas of application for the element. 

The smart diskette element disclosed in the above patent 
and application, may also be equipped with a battery power 
source supplying power to other electronic components within 
the element. 

The interface of the smart diskette insertable element 
is designed to allow data to be relayed through it, between 
the element's processor and the read/write head of the disk 
drive. One way of achieving this is to place an 
electromagnetic component, e.g., one or more coils, in the 
vicinity of the interface which is able to generate magnetic 
field information equivalent to that generated by the 
magnetic disk of a standard, e.g., floppy, diskette. In this 
way the interface is therefore able to simulate the magnetic 
disk. This property of the interface allows data to be 
transferred from the element's processor to the 
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EDP-equipment, e.g.. data which enables user identification 
to be verified, thereby providing security to the EDP 
equipment. The interface is receives signals coming from the 
EDP-equipment via the disk drive write head and passes these 
on to the element's processor. This exchange of data makes a 
variety of operations possible, as would be recognized by one 

skilled in the art. 

The smart -diskette disclosed in the above patent and 
application may also be provided with an alpha -numerical 
display and/or keypad. The keypad and/or display may be in 
the form of a separate module attached physically and 
electrically to the smart diskette element so that it is 
visible even when the smart -diskette is inserted in the disk 
drive of a computer terminal. 

As processor capabilities expand and memory devices with 
increasing capacity become smaller, the smart diskette takes 
on the potential for more and more useful applications. 

Copending application S.N. 08/211,488 (Atty Docket No. 
LWBR 0019) discloses a read/write unit with a read/write head 
and optional electrical contacts, but without the standard 
disk driving and head moving parts, for use in a desk-top PC 
or notebook computer to communicate with a smart diskette. 
By eliminating the drive motor and moving read/write heads, 
energy otherwise expended by the use of such moving parts is 
avoided. 
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Further, such a read/write unit, since it eliminates 
bulky drive and head motors, can be made more compact than a 
standard disk drive, thereby reducing the overall size 
requirements for the computer in which it is installed. 

Such a read/write unit in conjunction with a smart 
diskette operating as a security device can also provide 
protection from unauthorized use of the computer in which it 
is installed. Protection against access to the computer, and 
consequently, any network to which it is attached, is 
achieved with the aid of the smart diskette which contains 
corresponding authorization codes and the like, but which can 
also be used with standard commercially available, e.g., 3M" 
drives . 

Since a normal diskette cannot operate with the 
read/write unit, an unauthorized user cannot exchange data 
with the read/write unit. The optional electrical contacts 
can be used to power the smart diskette components from the 
computer device in which the read/write unit is installed, 
and/or to provide another path for data exchange. 

Possible applications and advantages of such a 
read/write unit include providing convenient add-on memory 
without the need of a special interface, such as PCMCIA. In 
this regard, the read/write unit operates with a smart 
diskette having on-board memory of several megabytes, for 
example. 
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^« •narticularly useful with notebook 
The read/write unit is particui.* y 

,,v.«.rp enerov conservation and 
and notepad type computers, where energy 

• ^nrhant since the read/write unit does not 
weight are very important, since 

have bulky energy consuming moving parts. 

This read/write unit can be used with conventional EDP 
devices as well. e.g.. desk-top personal computers, to 
p.ovide additional security, functioning as a 3H- drive which 
can be used only with smart diskettes, and not with 

conventional diskettes. 

Si^le 6a» exchange, between conventional 3«. dr.ve. 
and noteboo.s/nctepa.. e^iPPed with the enersV con^ervin, 
.ead/write unit are facilitated usin, s».rt diskettes In 
addition, higher data «o« ratea than with conventional 

.a UD to several Mbit/sec. are 
floppy drive units, e.g.. up to b 

achievable with this read/write unit. 

pocket calculators and diary devices are known and 
gaining acceptance with busy executives, for example. 

^..vices have numerous limitations and 
However, such devices nave 

diaadvantagea. Tor exa^le, although such devices can 
interface with a dea.-top counter to download application 

on the pocxet device to the dea.-top co..uter, to do so 
currently retires inconvenient cahling, «>a/cr a special 
interface unit, e.g. , PCMCIA, with aasociated coats. 
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in addition, such pocket devices are generally limited 
to a single special application, such as a phone directory, 
or a golf -handicap calculator, and do not provide the range 
of capabilities of a notebook computer, for example. 
Although some pocket devices are "programmable." this is 
often achieved only through the insertion and removal of a 
limited set of specially made ROM integrated circuit modules 
available from the manufacturer of the pocket device. 

Pocket-sized pagers and cellular telephones are also 
knovm. However, these respective devices do not generally 
have the capability of functioning as anything except a pager 
or telephone, that is. they are generally devices which are 
dedicated to a single function. 

Therefore, the fully-equipped, fully- functional 
executive may be burdened by having to carry around a variety 
of separate devices, which further disadvantageously cannot 
readily interface with one another. 

fimfflUlRY Q g 'TOB INVENTIQH 
The present invention pocket interface unit (PIU) . in 
conjunction with a smart diskette having ever increasing 
capabilities, solves the above-mentioned problems and 
disadvantages of the current portable devices, and provides 
new and useful applications for the smajrt diskette. 



10 



15 



20 



25 



PCT/EP95/03745 

WO 97/07481 



PIU is a s.aU portable device which provides a 
3... diskette with various use. interfaces. Por example, 
IpIU can provide the s.art diskette With a display, 

TZ a .evpad or Keyhoard. a .ousepad or tracXhall, etc. 
^^Thl provide peripheral internees 

e..ple. infrared (X.) communications for a printer. .o..le 

Tlular) telephone and/or wired telephone, short range 
(cellular) ^eart-rate monitor, cyclometer, 

electro-magnetic receiver for heart 

PIU can itself provide peripheral functions, such as 

loudspeaker, microphone, etc. 

„^ nf the PIU device is that it is 
one advantageous aspect of 

. . portable pocket-sized device, and allows 
configured as a po^^ P ^ 

3.art diskette, which has ^ ^^^^^^^^ ^^^^^^ 

= PC via the standard 3M iJ-ypt^^ 

that subsequent to use away from 
A further advantage is that, su 

.U.e«e v.a ... .™ can ..-a.. . o .-^ a v 
use., e.,., storea, preceded, co-un.cated, .tc, 

application program. ^i^rtrical 
;^vanta,eously, t.. PIU -vice incorporates el.c».c.l 

.n««s and/or a read..i" — 
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moving parts, e.g., disk drive motor and/or head moving 
motor, providing a way to store data entered remotely, while 
on an airliner, for example, to a smart diskette, the data 
being later transferred to a portable or desk-top PC from the 

smart diskette. 

By providing a portable device which incorporates a 
variety of peripheral functions, the need of an executive to 
carry multiple devices to be fully- equipped is substantially 
reduced or eliminated. 

Flexibility is enhanced with the PIU and smart diskette 
combination which advantageously provides a number of pocket 
size electronic devices, e.g., computers, organizers, games, 
fitness/sports performance monitors, pagers, etc. 

Advantageous connectivity through a simple 
interconnection via a standard 3M" floppy diskette drive to 
almost any PC is achieved with the PIU according to the 

present invention. 

Advantageous portability is provided by the .design in 
which the PIU with smart diskette can fit into a coat or 
shirt pocket to be carried and used practically anywhere. 

BRIEF DESC^?TPTTQN 0^ "TOT^ DRAWINGS 

The above and other features and advantages of the 
invention will become apparent from the following detailed 
description taken with the drawings in which: 
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.i,st embodiment Of a PIU according to 

Pig. 1 shows a fxrst ^ ^^^^ 

. „ a .-mini" PIU. having a slot 
"^""'. smlt diskette. eXectricaX contacts to 

^^"U: smart diskette, a meCnism to operate 

exchange data ^^.^^^ ^ 

. switch on the smar ^ 

^ ^"^ ;rs" wit. a slot for Physical 
dimensions SM" x 3« x ^^^^^^^^1 contacts and/or a 

attachment to a smart dxs e , ^^^^^ ^.^^^^^^^ 

oriucer to exchange data wi^n 
magnetic transducer ^^^^ a 

a .echanism to operate a 

battery; nf a PI" having similar 

3 S.OWS another ' 

as the embodiment of Fig- 

"9. • ^. ^ „a having a .lot 

P^VS-aX a«ach.e« ' ^^^^^^^^^ ^ 

-""°""":a -.U.t...eKah..ha«e., 

./«rite device havihg «o drive or head 
rig. 6 Bho»a a read/«rite 
^..s tor hse »ith a s^art diskette, 
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Fig. 7a shows a smart diskette adapted to receive an IC 
smart -card; 

Fig. 7b shows a cross-section of the smart diskette of 
Fig. 73; and 

Pig. 7c shows an IC smart-card for insertion in the 
smart diskette of Pig.s 7a and 7b. 

nT^TMLED DESf-T^TPTTON OF Tmr. PREFERRED EMBODIMENTS 

The invention will now be described in more detail by 
example with reference to the embodiments shown in the 
Figures. It should be kept in mind that the following 
described embodiments are only presented by way of example 
and should not be construed as limiting the inventive concept 
to any particular physical configuration. 

The "mini" PIU 100 according to a first embodiment of 
the invention, illustrated in Fig. 1, has, for example, a 
slot 102 for physical attachment to a smart diskette 103. 
electrical contacts 104 to exchange data with and/or provide 
power to the smart diskette 103, a mechanism 105 to operate a 
switch 106 on the smart diskette 103 switch, and an optional 
battery (not shown) . The switch 106 powers the smart 
diskette 103 when it is inserted into a drive or PIU device. 
The slot 102 may include detentes therein which fit into 
corresponding recesses in the smart diskette 103. for 
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,e or other such conventional securing .eans. for 

T Me i e the side opposite the display, through a 
..e undersxde. x.e., ^^^^^ ^^^^^^^^ 

conventional access panel, ^^^^^ 
,03 itself may contain an internal battery 

"^^^^ .orv and interface circuitry, the 

Besides processor, memory and i 

. diskette 103 may also include a real-time clocK. and 
s.art d.s.ette ^^^^^^^^^^^^ ^ 

special purpose modules, s ^ operating system 

,„«v. heart-rate monitor, etc. 
telephone, pager, heart ..^vette 103, and 

be orovided on the smart diskette 

rn-- ------ 

exe^U^ alsU«te in ae«a 

With the ill»stra«a optional axspl.Y 

^ ^<«,laved text or graphical data 
a user can read -^P^" ^ 

transeerrea .ro„ the ^„ ,,,,,, h, 
enter selections £ro» a .enn press ^^^^^^ 

actuation o. an associatea hotton ^ - J ^^^^ „ 

- coma aavantageouslv - ' ^ s»srt ,is.ette 103. 

^e currently «iaespre.a ^^'^^ ^ 
, technology provides ."sctrve energy 
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use with the PIU 100, Although not illustrated, the PIU 
display 108 would incorporate conventional circuitry for 
driving the display 108 based on data transferred from the 
smart diskette 103. Alternatively, such display driving 
circuitry could be incorporated into the display 108 itself, 
or provided on the smart diskette 103, if practical. 

The buttons 109 can be configured as mechanical 
switches, for example, of various conventional types. 
Conventional circuitry for detecting/decoding the actuation 
of a button 109 could be provided on the PIU 100 or 
alternately the smart diskette 103, as with the display 

driving circuitry. 

Optional further interfaces (not shown) to peripheral 
devices may be provided on the mini PIU 100, e.g., to a 
heart-rate monitor or cyclometer, as would be readily 
apparent to one skilled in the art. These further interfaces 
may be. for example, infra-red, wired, or wireless links. 

For example, a heartbeat detector would transmit pulses 
of data corresponding to a user's heartbeat via a wireless 
link to the mini PIU 100 and hence into the smart diskette 
103. The smart diskette 103 would store a continuous count 
of incoming heartbeats and use an on-board real-time clock 
(not shown) to calculate heart-rate at pre-programmed timing 
intervals. The user would subsequently insert the smart 
diskette 103 into a PC's standard 3M" floppy disk drive and 



0 



PCT/EP95/03745 

WO 97/07481 



on the PC which would display the 
run an application program on the PC wh 

. ..ta and for example, show comparisons 
recorded heart-rate data and, ro . , 

Further, with the optional 
with previous measurements. Furtner, 

display 108 and buttons 109. a user can have an 
ridiL/continuous read-out o. his/her heart ra.^ 

A,na to the second embodiment of the 
A PIU 200 according to cne 

. r,. o The PIU 200 according to 
invention is illustrated in Fig. 2. The 

dimensions of 3M x J« Either 

fo a smart diskette 103. Bicner 
202 for physical attachment to a .smarc 

^ ; the first embodiment (Fig. D 

electrical contacts (104) as in the 

« the read/write unit 

Je»..03. ^.c P^viaea on nu .00, no. ..c«^, . 
CO cpe„« s»U=» - - • 

opuonal .,»e^. as m .he tU« =^ ^ 

<e illustrated in Fig. 6. ana ^ixj. 
exemplary read/write unit is iHustr 

be described in more detail below. 

Further the illustrated PIU .00 incorporates a keypad 

»™le alpha-numerical 206, function 
204 provided with, for example, alp 

^ ^^ -yna kevs. a display 209, 
9 07 and cursor control 208 keys, 

..d to the PIU 200 by a hinge 210, for 
open/closeably connected to the ^^.....^^en 
displaying data and/or graphics, with option 
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functions provided through appropriate design and 
programming, and a piezo-electric beeper, for example (not 
shown). As with the first embodiment, conventional circuitry 
for driving the display, keyboard and beeper could be 
provided on the PIU 200, or alternatively, the smart diskette 
103. 

Further optional features envisioned could include a 
conventional transducer or transducers 212, and circuitry 
(not shown) to operate the PIU 200 as a cellular telephone 
and/or pager. As with the first embodiment 100, optional 
interfaces (not shown) to peripheral devices may be provided 
for on the PIU 200, as would be readily apparent to one 
skilled in the art. 

The second embodiment PIU 200 could be used as follows, 
for example. A user would insert a smart diskette 103 into a 
standard 3H" floppy diskette drive of a PC and download, for 
example, a diary program and data from a PC application into 
the memory of the smart diskette 103. The smart diskette 103 
would then be removed from the PC and inserted into the PIU 
200 according to the second embodiment, which may be carried 
around easily and transported anywhere in the user's coat or 
shirt pocket. The PIU 200 can then be used to display on 
display 209 the diary, and update it via the keypad 204 or 
touch-screen 209 no matter where the user is located, for 
example, on an airliner or train, or in a restroom. The 
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,h«eby functioning as alarm clock. 

"1 na. a..U. e^oaimen. il— — ^ " 

. „ i e Sized to fit easily in 
PIU 300 with similar dimensions. I.e., 

, features as the embodiment (200) 
^ r,r- shirt pocket, and features .* 
' T »a 300 .as a .lot 30. .0. acco^tin, a 

. TlO^ a toucn-scen or ..i«-on diapl.y 303, 
smart disketta 103, a 
„d . few tuttons 304, instead of the keyp 

„t (200) for u..r input. «. opan/closeabla 

cover 305 to protect the aisp 
of the PIU 300 

K*. included in the 
Further options which could b. rnclu 

,„£ri, 3 vould be generally the same as for the 
embodiment of F«. 3 „„entional transducers 

embodiment (200) =£ m- 2. 

„a Circuitry to operate as a cellular telephone a or 
pager, optional interfaces to peripheral devrces, etc., 

... be readily apparent to one 

shows another e^odiment - ^^ P ^ ^^^^ ^ 

example, the approximate dimensron. of . X 

r I" .not s^, 

^rxn a mechanism (not snownj 
5 with the smart diskette 103, a mecha 
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operate a smart diskette switch 106, and an optional battery. 

This exemplary illustrated embodiment has a small-sized 
computer "qwerty" keyboard 404 and a relatively large display 
405 open/closeably attached by hinge 406 to the PIU body. 
5 Also illustrated is an exemplary location of an optional 

microphone 408 and micro-camera 410. Associated conventional 
electronic circuitry (not illustrated) for these optional 
devices 408 and 410 would be located either in the PIU 406 or 
the smart diskette 103. 
10 Further options for this exemplary embodiment include 

those mentioned above for the other embodiments, i.e., a 
conventional transducer or transducers (212) , and circuitry 
to operate as a cellular telephone and/or pager, optional 
interfaces to peripheral devices, etc., as would be readily 
15 apparent to one skilled in the art. 

Fig. 5 illustrates an exemplary smart diskette 103 for 
use with a PIU according to an embodiment of the present 
invention. A magnetic transducer 510 is electrically coupled 
to control /interface block 511 to accomplish data transfers 
20 to and from a corresponding read/write head in the PIU. The 

control/interface block 511 is further coupled to processor 
block 512. Memory block 513, which represent RAM, ROM, 
EEPROM, Flash memory, etc., is coupled to the processor block 
513 . Battery 514 supplies power via regulator 516 to the 
25 various components. Alternatively, power may be supplied 
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